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to the O12 serotype !
•  WGS	  of	  the	  20	  IATS	  P.	  aeruginosa	  serotype	  reference	  isolates	  
•  In	  silico	  serotyping	  of	  WGS	  P.	  aeruginosa	  isolates	  base	  OSA	  
	  
•  Maximum	  likelihood	  phylogeny	  constructed	  using	  SNPs	  in	  core	  genome	  
•  Sequence	  homology	  analysis	  to	  idenXfy	  ‘serotype	  islands’	  transferred	  through	  
horizontal	  gene	  transfer	  
•  LPS	  of	  the	  Gram-­‐negaXve	  cell	  envelope	  is	  a	  ﬁrst	  point	  of	  contact	  with	  the	  external	  
environment,	  and	  it	  is	  a	  major	  virulence	  factor	  of	  Pseudomonas	  aeruginosa.	  	  
•  The	  worldwide	  occurrence	  of	  persistent	  MDR	  ST111	  clones,	  and	  known	  O12	  
strains,	  provides	  the	  raXonale	  for	  invesXgaXng	  if	  there	  is	  a	  correlaXon	  between	  a	  
speciﬁc	  serotype	  (LPS	  structure)	  and	  MDR	  strains	  in	  this	  species.	  	  
•  This	  study	  uses	  comparaXve	  genomics	  to	  invesXgate	  the	  genomic	  evoluXon	  of	  the	  
P.	  aeruginosa	  populaXon	  and	  determine	  whether	  LPS	  structures	  and	  serotype	  
play	  signiﬁcant	  roles	  in	  the	  evoluXon	  of	  P.	  aeruginosa	  clones.	  	  
The	  seven	  O12	  in	  silico	  serotype	  strains	  idenXﬁed	  among	  the	  83	  isolates	  are	  located	  
in	  two	  disXnct	  groups	  in	  the	  maximum	  likelihood	  phylogeny.	  The	  O12	  IATS	  serotype	  
strain	  was	  grouped	  with	  PA7	  and	  VRFPAO1,	  thus	  deﬁning	  group	  D	  of	  the	  phylogeny,	  
while	  the	  other	  ﬁve	  O12	  strains,	  ST111,	  O12-­‐4,	  O12-­‐17,	  O12-­‐1709	  and	  PR317	  were	  
placed	  together	  on	  a	  branch	  in	  group	  A.	  Based	  on	  their	  genomic	  structures,	  these	  
ﬁve	  strains	  were	  most	  related	  to	  the	  VRFPAO2	  strain,	  which	  was	  determined	  to	  be	  
an	  O4	  in	  silico	  serotype.	  This	  point	  towards	  a	  potenXal	  role	  for	  horizontal	  transfer	  
of	  serotype	  deﬁning	  genes.	  	  
All	  seven	  O12	  in	  silico	  serotype	  isolates	  revealed	  that	  the	  three	  group	  D	  isolates	  
diﬀered	  from	  group	  A	  isolates	  by	  >200,000	  SNPs.	  And	  contained	  af	  ~70	  kb	  ‘serotype	  
island’	  	  with	  high	  similarity	  to	  PA7	  harboring	  the	  O12	  OSA	  gene	  cluster.	  
35	  out	  of	  40	  O12	  
genomes	  that	  
have	  been	  
examined	  are	  
from	  serotype-­‐
switched	  isolates	  
(A).	  
	  
Serotype	  
switching	  to	  the	  
O12	  serotype	  
occurred	  on	  
mulXple	  occasions	  
involving	  recipient	  
strains	  of	  various	  
sequence	  types	  
(B).	  	  
Characteris5cs	  and	  distribu5on	  of	  the	  O12	  popula5on	  in	  rela5on	  to	  the	  maximum	  likelihood	  core	  genome	  phylogeny.	  	  
Maximum	  likelihood	  phylogeny	  based	  on	  SNPs	  in	  the	  core	  genome	  of	  81	  P.	  aeruginosa	  isolates.	  	  
Outline	  of	  the	  genomic	  region	  in	  PA7	  containing	  the	  serotype	  island.	  	  
•  In	  this	  study	  we	  demonstrate	  that	  horizontal	  exchange	  of	  LPS	  biosynthesis	  
genes	  among	  P.	  aeruginosa	  strains	  has	  contributed	  to	  the	  disseminaXon	  of	  the	  
O12	  serotype.	  
	  
•  Our	  results	  show	  that	  evoluXon	  of	  the	  widespread	  MDR	  O12	  ST111	  clone	  type	  
involved	  serotype	  switching	  from	  O4	  to	  O12	  in	  combinaXon	  with	  acquisiXon	  of	  
the	  parXcular	  gyrAC248T	  allele,	  and	  that	  this	  has	  been	  a	  component	  of	  the	  
ecological	  success	  of	  the	  clone	  type	  in	  relaXon	  to	  infecXon	  and	  disseminaXon	  in	  
the	  human	  populaXon	  in	  Europe.	  
•  Serotype	  switching	  to	  the	  O12	  serotype	  occurred	  on	  mulXple	  occasions	  
involving	  recipient	  strains	  of	  sequence	  types	  other	  than	  ST111.	  
Funding	  for	  this	  study	  was	  provided	  by	  a	  grant	  from	  the	  Villum	  FoundaXon	  to	  L.J.	  (VKR023113).	  J.S.L.	  was	  supported	  by	  an	  
operaXng	  grant	  from	  the	  Canadian	  InsXtutes	  of	  Health	  Research	  (CIHR,	  MOP-­‐14687).	  R.C.L.	  was	  supported	  by	  CysXc	  
Fibrosis	  Canada	  (CF	  grant	  2610)	  and	  by	  the	  Canadian	  InsXtutes	  of	  Health	  Research	  (CIHR,	  MOP-­‐86644	  and	  MOP-­‐114045).	  
V.L.T.	  was	  a	  recipient	  of	  a	  CysXc	  Fibrosis	  Canada	  Doctoral	  Studentship,	  and	  J.S.L.	  holds	  a	  Canada	  Research	  Chair	  in	  CysXc	  
Fibrosis	  and	  Microbial	  Glycobiology.	  	  
Acknowledgements!
